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(54) SELF-TIMING CONTROL CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the adjusted phase 
of a timing clock, generated by a self-timing control circuit 
using a DLL circuit, from varying from its optimum value due 
to manufacturing variance. 

SOLUTION: This self-timing control circuit is provided with 
a variable dummy load 7, which is electrically adjustable in 
capacity load instead of a dummy load which has its capacity 
load fixed. In a wafer testing process of a device, the capacity 
load of the variable dummy load 7 can be adjusted to its 
optimum value. The capacity load of the variable dummy load 
7 adjusted to the optimum value has a set value fixed in the 
programmable memory of a fuse, etc. Consequently, variation 
in dummy load capacity load due to the variance of 
manufacture can be corrected, and the phase adjustment of a 
clock generator can be made more accurately. 
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(57) 

[SUB] DLLIsi8S:*|fflitt/i,7^^^y^3yh 
fitter ®i£tf^o#tcJ; 0*Siffia>fcX»-*-3 c 

*yrt^Rttffl[^Hfi**i*. ^ tile* 9. «at.b*>« 




1 

mcffio^rxsjsiiiKk:«tt$ix. j»E»*&*By* 
iwe* p y * AZi'<y 7r \zx *> ikQ&sixfcfitie? p 

WE** =• a y ^ ttBM# tlii* t« 

tfc*&* p 2/ ^ kfitJEm l tt^X*«IsI»2fctfiiaD«JttlHi 
5/ * otttB tfBfSoBflflUc ft 5 J: 5 \zMU% 1 &U*S& 2 

p— /uialB. 

HK, fitlE'srS^ — p— 13 

rs-t s^R^m^ sr^rr 6 <t &4»% t -r -5 */u 7 

$4 * >^=r^ h p— yuEIKo 

Hie, mE^SBRSlHlK^^SlWE^rK^^— o— 
iiffiitORSk, SfFE^n ?7-*7>\,* * V \z& fcfitjE 
^TS^ ^ - p - KOiffit^RS £ 9 & x. 5 SJStel 

ftflESJSEsJ&te, Klft^e- K«?(c«JE^»RSIsII»HJ; 

p /^y/M ^yia 5 attfioRgsr&tef c 
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[I3#*I6] R««l *fctt2ic*5V*T\ 

[»jmi7] mxmi *fc«t 2 teaser, 

*yt;n&^4SliS:»»^tS^7^-f^y/3 

0«rttS*t«ii:SrW«i:rs-fe^7^-f S >?=j is N 
b — /HU8§ 0 

[snowiiftRn] 
[0001] 

/Uy^-f ^ is?zi^> h B^BBlcBU 4#(c, Mifitf 
£:l*Jh-f 5 ^ ^^-C^ ^ir/u^^-T ^ >^b is h b— /u 
[0 0 0 2] 

[t**C0SWfl l^ifODRAM (SDRAM) /^if, 
^^p ^^{d|^^UTA^fa#^AAL, fcti^m^&r 

[0 0 0 3] *?:^r\ SDR AM^<if(DS5i$C0AS[HJ^ 

^7^^ ^ isif^is h b— /UHKtRtf ka*«3B£ 
i^rv^5o c<^-fe/u^^^ ^ ^^=3 v h p— /HsIISWt,' 
« WtliDLL (Delay Locked Loop) EsI^T-^j^^tl 

[0 0 0 4 ] Bltt. !2&*ODL L[3KS:*Jffl Lfc-fe/u 
s-f"( ^ ls?zi^ h b— /ngKo«fig;ffi|S:^-t-HT*> 

A^^7 7 1 IC£ 0 *"9^^n» W^n^CLK 



3 

[0 0 0 5 J — *, P^SB^ n^CLKlft, #»H4 

g?n* o ? *«*c-ciki*^sii«ig» 5 (c^^ns 

tHfifl:, <fc«H:»*tt»iA;fcc-clkJ: ttSMfcSh 
5o ^r«ilttlsIK5*»feUJ*$nS^ci ^fl^CLK 

[0 0 0 6 ] tt*Bitg*2S9fc}:, 2o<7>A*fE#<7>te*l£ 
So fSffi*J»lHlKl Ott, 2 0(^«I^3gjStfi3SS2, 5 0 

[0 0 0 7] -fc B*/<y7r 3**6>UJA**t« 

£*i5 0 JbtBODLLEJKtcoi^rwu #ttjj^Aicj; 

[0 0 0 8] MKOftaisIB&ISrtt:, tH*«^-Dout 
IC5 OpFaft^WS*ftWCo3^#«£-r5. 

73^>f^^o ^^CLK2l:^LTtilM5 

[ooo9]^:r\ ys — w*/<77r 6 offi*^ a 

^^CLK40ttffi^ t fcb^ff ^DoutGOfltfB^-- 
[0010] 

T-l*, UA«^Doutl^*lKdtt^V*M«r«:%JB 
LT, DL LlHl»OilJttI5lKrt(c«*Afflp^Bft$nyt 
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[0011] MM, ffiA»^Doutfc«tt*ft5*»S 

y<? [0 0 12] ^rct?, *»§Htf>BW«:. $ii£l*ko#o 
*>**r * u SrS^tS^ SDL LIhJ 

K«««-r«c Clefts. 

[0 0 13] Jg{c, #3g^coSfttt, fiiStf e>o#olg 

<S o 

[0 0 14] 3Eic, *#91<dbwm:, Sfigtf bo#tc*J- 
[0015] 

«>IC, *«»©t/U7^>f ^y^ay h o-/Hal8tt, 

t-RS«a*H5££*L5 0 CltUci: 19 , »iiS±o«e>o* 
J: 5 y ^ - u - K*M»«>«b«rMlE-r S c ^ 

[0 0 16] Jb1B<OBWSr«fiS:-t-5fc«>Jc, 

- KoiUB*3a«*Bi«R«sixs- tzftrnt-tZo 

[0017] 



5 

[0018] a 2 &&m<ont&<ommm&&-tm-e 

12 C/T^liXfct/l/?^^ S V h p — /Hsl 

nn, Hl^8*fliB«4««-C*9. 

77 311 ^l/if?* CLKZ\Z.mmL,XMJl 

x-^DATA4:tiJ*iffi^Dout^btii*-r-5o 

[0019] :^^f p ^CLK 2IS, J^T 

L LIsIKlc J: 5 t^i? ^ v^M»* tiS. BP 

li^ns. «5E£*ifc* p ^ c lk 3^, Hie, y 

* n **d-i-clkfc Lt, <fc*Blfc««9 \Z&te£tl& 0 
^^tH^^s/77 6li, ffi*A<5>;7T 3£H«<D5!iE 
B§Be£*fU y^-A*/^77 8li^D5;^A^/^ 

77 i tmm<DMmmmz#-t s 0 
[0020] z.<or> l L\3i&<7>mftft, u^mtmmx 
&&-rzftmtenm\z£ mbt^mr>, sis 

fc, ^^tii*/^77 6ROTf^^-n-.K7 0t 

SI, ^^A^s/77 8oM{:Hij5:^: 

[0 0 2 1 ] *^60JgM^JOi?/U7^^ ^ V h 

p-^EBSH "51^^^ — p— K 7 cogfrU £ 

So BP*>, ^"p^t-MeISSi l rto^p tf?-*-?/^* ^ 

R^fi-s§-F i , Eii; Lfc^or , «r^y 5: — p — k 7 
? b y ^ c L K 4 (DiBWJf IRt s ns. 

— KtcJ; 9 d L LSSS^p s> ^^>LTv^5 fc*tf>#*f 
S^^p ^clk 2 0teffl<Sr^fctl-rs^^«cJ: 0, 

- k 7 o«4A«r«:*r«R5£-rs - £ #r*# s 0 

[0 0 2 2 ] [-STJC^ S-p — KOWKl)] i3 
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^rays — p— K7ii, ^^tn*/^77 6^^ 
^ -A*'* ^778 micfcM«tt snfc^x»tt r p * 

ii> ma*-r5<t5^, ^p^^^iussi wcxvmmm 

[0 0 2 3 ] 7a/7 A[5J& i X ft, 

70/7-7^^^ Is] S3 0£> l^^^@US3 2^ 

£^ 9 #;tS*5Q»? 3 3^t^^tl5o 

[0 0 2 4 ] "TS*^ p- K7j*3£>-5ISffi*iR P Sr, ^* 
p^^AIeJSSi 1 fttf> U-v*;*^[h!&&3 2 £r?f ITf IR 

Sffioffi^ffl^^rgEfSStR pSri«WicRSt5fc 
£>{C, 7"p ^7V^/M^iJ 3 0 K^rORSffitflBflk* 

ns e tir, a#»ff«?tt, #J9Sx.[H]s&3 3jc«t 
20 *) , t'p ^^-^^/u^ y 3 o^tcta^^ti^R^filtc 

^R^^ttSo 
[0 0 2 5] H4tt, "TSIfiStR P^««W^t0f 

-x^- SO—Snl^, ^0D#xIh]SS3 3 A> 

tt^iio, cmos h7y^77-*^hr-M^n 

\Z£K>. «r«»StRpO««tffl4:nS[i-SCfc^* 

So ia«tRi-Rn<7>*t«*^j; >>y nycts:^ 

S o 

[0026] 1^5^, ^p^7^0S&i i <nmj$.&l 

40 (1) t^tBTfcS. *«fi»:«0^p^9AlHi8fti i 
3 2*ttt7a-X3 O-CRSStltff* 
^r, a0**.laltt3 3icj:!9IRLt, A^»JWff-^F0 
~F2<h LT «T^lg$tR p(C^^5o B6I1, 
3 tr y h(7>AW*JIBfS»F0~F2O^S:^-r. 

[0027] ^^^^o^^/N^nxsic^o^r^isy 

2d>e><O«-§-tc5<5^rftflf*jai»-9-F0-F2S:^L. 



T 

#, ® 1 <Dv-* h ft TESTIS UTiEO^/U^f^^^rA 
Jj-fZt IsisX* 32rtO h ?y^7r^ h 3 2 1 — 
3 2 3^yC^D, fl^A^ff -*§-A0-A2tf*7 y<?Z 2 
4-3 2 6 S:^UT«D*ilHlK3 3^«j(e$tt5o ^ 
S)9 #X.tHJ*&rt<£> h7>^77^ h 3 3 1-3 
3 6lcA;fr£*t5® 2 Or^ hff-§-TEST2£:H L"</MC 

s^ts^^ao, u^*^ 3 2C7 v^ztitLm-z 

[ 0 0 2 8 J ^^5A*ft-§-A0— A2C0l^-rtU^^H 

^IKStt R p *rtt*0««tefcR«-r « - <>; ^T*# S 0 
[0 0 2 9 ] rco^n ^7-M3K«:*Jffl-r 6 Z t\^X 

*k h^e— K-m, ^«sAAfS#3a»e> 

3 2^ltiJfy^p-K 7 O^S^tR p« 

[0 0 3 0] -fc IT, ^coj: 5 LT«tH LtfiSigfcS 

n^-^/l^^y 3 OfclBSrT*. *<Oj»*, 
ff*— K-Ctt, m2c7>7"^ hft^TEST2£L l^/MC-T 

K^oT^^fffl^f^FO— F20^Tna>ri*L U"</McR 

[00 3 1 ] B6«t, :/n^Aimfti l oiAM 

(2) sr^-ra-c**. *i*«^n/7A®Bii 

14, 0 5Oi^^iC, Ix^** 3 2i«7 a -X 
3 orRS^ttfcft**:, 9 9*t.SIK3 31CJ; Ql« 
LT, A«NM*)f*-*F0-F2i: LT«TMS«:R plC^t 
£o ffi.L, i6^«/8?ijfii, ^<9§x.[eISS3 3j*llc, 
^V/W 3 3 8-3 4 0^ **©f3-K«3 4 5 

N AN D — h34 1- 343 t ^b^6r^- KGDft 

[0 0 3 2 1 KB ft Ht % k^^3 2^tli7'D 

®ft 3 oa>bco3 tr y hOA^ft-^^ 

£o l5(Di^^f|;, 8 tr y V^f^WMi^^ 
F70p^io/c<t^L TOd^S— n 

-H7rt©«r«M(tR ptc0H&$*t5. 
£;h,£^BA^{f^A0-A2£2xgg:£ ltSt5:i:l: 
«fc 0 , ftffi*J»«-9-F0--F7*JK#ic L 

[0 0 3 3 ] m 714, Jbf5<7):7*n AJhJSS 1 1 £#Jffi 
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l^Hl/^H:l (S10) , ^A^ft-^A0-A2S:U 
^^^lalft 3 2te<Dy 5/^(h3SS 3 2 4-3 2 6C7yf 
•fS (S 1 2) o 11(^)7^ hff-^TESTl£L 

^W:LT, ^^7^3 2 1- 3 2 3**»iitt1»^ 
-fZt&lZ.^ f 20f^ hft^TEST2^rH U^VKC L 
T, 9)0#*.®ft3 3ft<D*<{ 2/^3 3 2, 3 3 4, 3 
3 6$r^n^niSCii«^{C-rs (SI 4) 0 *<n&^ 

F7£ IT, ^y^-n- K7rtO-5T^S©tR p(Ctfc*g 

[0 0 3 4] -^Tr, t/U7^>f ^ V^ziV V u — /Hh) 
a^rf^ h*— K»f^$-e:5 (S 1 6) 0 Z.<Dy-^ V^t 
— KtbfTCtt. W**n-5'7 !f — ^DATASrHl^^uirL U- 

3i * R bfc £ £ <7>*I^y^ -p-K7 co^fiAW 

y^£;h,5 (SI 8) 0 — ScLftv^^Wu "HTKffittR 
[0 0 3 5 ] ±12C0X@S 1 0-S 1 S& % mftffi+lZ. 

mz Uis* # iHlft 3 2 (CR^ L^^^A^lfs ^A0-A2O 

m■§-^"</^{cs<5t^r, ^trt?-r^ 7^.— xfso— fs2^ 

J(? ©f$ix5 (S 2 0) o 

[0 0 3 6] ^r<7>^ S2^7^ hft^-TEST2$:L < 
/McR^-r^r ^t-J: t) , 7a- Xa>fe<7)A*m-J§->&*5! 

[0 0 3 7 ] [nr^S-cz- KO«*«(2>] B8 
J4, KO«fig;flrj(2)«r^i-H"t l *>So n 

0"5jSy^-a- K7I4, y^-ttl^^s/7r 6*5j;u< 
y^-AA^^77 8H(cSCJiJ«JB6$n^tg5iR p, ^ 
*tflfittR pOffli«t«»tt«|ij|csjjijftifc^S3 

ftfilf4> ^xS-T6<t5^, ^n^^AIHJSSl l{cJ;9A 

tt, e#E«o#ttt«S:«fflt 5 ^ t t>"C# 5. 
[0 0 3 8] 0914, ^n^yfCp^i^ilS:^ 

Pf4, IS^CO^^ ^^S0— SmjoJlt/ISSc^o v^^-^co 
~Cm^-tn^tt««fc$^fclHlft^, MC««tiTS 
fi^^tlSo 3i>-^>^c0~Cm<O5gS:{iIf4, C0:Cl:C2 - = 

5(7 ^^?/^S0-SnJ4, B 4 fU«fc:, CMOSh7 
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n-eJx««*<xS*W*J»fS#EO-Em«c J: 0 *^>/*y 

[0039] >fy*Ttt, l U"</M£Rfi 

*tt5 A«P«J«9«*E0'-EmO«^-&to-erSr« ;t£ n £ Id 
£9, ij« □ yr y t c P at Srlffl^ < HI trft 
H(lcR«t8Ci#t»#8. pjx.ll ftW*lffl<&'&E0 

^It, fttt*fMHHo,Ei*#rlCL i/^/uttSt, 

gStfifteC0+Cl = 3C0tC^5o CCD^ptC, £^<5ij-$: 
[0 0 4 0 ] _biE<£> ojgc^ ^ — n — t> > ^ta^ 

?A0Bntt, B5, 6ic^Lf:i[m&£l^ Cims&(c<fc 
9, to*ift«i*»o|IS:*U It, R^-f£^£ 
fit, a^^jtfj^tttf £nT^S*> 

[0 0 4 1 ] W^-d-K7I4, S3, 4 0*AM 
(1) {C&tf ^ «T^}g«l*5 J:VH8, 9 0*/&#J (2) 

z^&a^isVit&tttoikxmtit-r&z. ^ t>t*# 
5„ S*W*«fltasj:Vttf^«* «««<i)*3,fctf*i» 

(KRlffl ttffl^S J: 5 icRfitS c i« tS * 

4:RS£-*-S r j&fBTIBfcfcS. 
[0 0 4 2] [DLL@8^*«B*] l2C*Stl 

[0 0 4 3] [^SJttlsJK] @10li, *T^S§*£[hJ&& 
2, 5 0WSr/7tltfc5. CO^rKiliSlHlBtt, A* 
* o $/*CLKl,c-clk£r, *JffllfS#^Bt?ftlJffiI$tt^:y— 
h *ii:T, fcti;^ n ^CLK2. CLK3*W^j-r 
So ^r«ilttlIB2, m&<0<< 9 9 8-1 

12t NAND^hll3-128ia^ 
tt5ai !)S^Jtl^ 0 NANDy- h 1 1 3 — 1 2 
— ^COA^tCl^:, A*^ o ?^CLKl f c-clkfciiJtt$-£fc. 

1 -*E-32a*tM&$n5. 3il5*J^)ft#-^E-l -<f>E-32 

[0044] {g{c, mmmmm-%<t>E-i t^nu^^t-r 
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JSS, NANDy-hl2 1-12 7I^TL^, 
^/Wl02-vl08«4TH^;^/i5o -tr. 
r-.A^^nt^^f^, 4oO^y/<-^98-10 1 

N AN D y — h 1 2 0 , 1 2 8i, 4 0^W<- 
^109-112 ^bftS^if 1 0§wy- h^ngj^ 

/0 [0 0 4 5] ^Lt, H l^/uo«ffi*l»«-£$E-l — 
0E-32d«0^*«I^^^ h-TSfwO 5 ^, N A N D ^ — h 

i 2 7^>ry/^^ l o 8tc£5 2&z<ny— hCOigjtS 

**i6lDSnS. tit, *E-323^HU^< 

<t>E-l — * E-32<7)P^ % H U^KDigMW^ft-^^^Wf- 
lO-ftt^^, N AN D — b t 4 Zss< — 9 2 $9i5$<F> 

[0 04 6] [tti*/^77My 77] 

-CiSii-rS h 7>-^^^N 2, P2WN3, P3^b 
/jiSCMOS^'fj/f^ir, TS>^[hJB&10, 12 
K75>^£*1,5 0 tit, til^7 jy^-Stlfc^— ^ 

Dout(cW*fa-^$rtii*-rSo BAR© h?^^P 

1, Nill *»oS*A«Co*«»^6fcfcfc:, * 

[0 04 7] s> 7 r 6 W*^^ 

77 3 ^(^^<7>[h1S&«A^*>5o BP*), ^n^CLK3CD 

2, P12, N13, P'13^LT, 7 5/f§^2 
0, 2 2l:f«Of-^ii7yf$W 0 tit, til* 

^h7y^^pii, Niil:J:9, ^ s — n — k 
7 *x 5. 

40 [0 0 4 8] I^f, V ^-BA/^7 7 6 Ofctl^JS: h 
7^^P11, Nllte, BlA/<5'77 30HAft 

h7^^Pl, N l Mfcfctfc-f££, 

^v^^^Pll, Nllfc, B*/<y77 3rtOtil*h 
7>i?X*<OV'(X& *) h 1 0^Ol(cRff$ix-5 0 £ 
5(7 fc, y;-tti^5/77 6<75ajS«PBI«:a*^j/7r 3 



11 

xfp i i , n i \<nf— Flic^^n^o :^ 

1C1, C2«, ttiMh7^i?Pll, NllO 
[0 0 4 9] JbfBoii i? % /^HJ*/^7r 6f*3<7) h 

7^^P11, Nll(Dt^XW^<U 

T% *«lHl»lSBrt^ l &*ffifflSr/J>$<«i*.«r^^"C 

[0 0 5 0] ± IB coil "9, y $ — n — K 7 tf>&frft*Sf 

[0 0 5 1 ] [ffiffltk«lal»] H l 2 13, ffitetkSIUSS 
9rtoffiffiifctSIH»0>!3KBT*>*. Hl3tt, 4fc 

tt, NAND^- h 1 9 9-2 0 3 W^^-^ 2 1 
5 3&>bfcSfl5#fc::j8l^T\ ^lO^n^/^c — c 1 k£ 
I2^n^d-i-c 1 kiOttfflH«t*tlll 

py^offi«B8«tt. B13 (A) fc^SixSai!^ JB 
IO^p^c-c 1 k (Cjfctft LTf 2^)^ n^d- 
i -c 1 k<Dffiffla*xIA/T-^£:Rffit, 013 (B) Ic 

f&£, 013 (C) t/7*tt5I9» ll^^n^c 
-clkl: tfcg* LTf 2^^n^d-i-c 1 k COffi 

[0 0 5 2] 113 (A) (DVtm&m&ft. ffi? 

/^"0*>»K *>0>«. S2^)^^d-i-c 1 k2*5fc 
CH U"</MC& *) > 

nl=L, n2 = H, n 3 = L , n 4 =H 
fc*S. Il^)^^c-c 1 kisgntH 

^/Kc/ioTt), iilBO/— Kn 1— n 4 0*tflg|i^ 
ftLfclr\ NANDy- hl98tt, n * 

y V^/^/U^^ ITN AND y — h 2 0 4- 2 0 7lC« 
feStt, ;-Knl-n4©«B^ N AN D ^ — h 2 
0 8, 2 0 9jJ^/^7s/fMi, NAND^-h2 
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10, 2 1 IfrbKZ? *^®&tiZ*:ti?tlWL*)&3i 
ix5o tot, ft#* b, <t> c , <J> d , <fr e tt, H 1 2 

<f>b=H, <f> c = L , <f> d =H, <*> e = L 

left*. 

[0053] HI 3 (B) tf>#?£tt. SIO^d^c 
- c 1 kte*fLTgS2C0^ p d- i -c 1 kWS 
NAND^- f> 2 0 1 b4 — * 2 1 5(OgI^ 

/<? >v<— *<Oi!JEP#fffltt, JblBUfc"5T*»ttIslK<z>51J£»J 

p 5/^ c - c 1 k^JfelCH U"</U£ & 19 , 
n 1 =H, n 2 = L 

left 9, ^y/<-^2i5(DtUMS2 0^n^ 

^d-i-c 1 k <fc 9 >b$H-H U-^KC^ . 
n 3 = L, n 4=H 

[0 0 54] ftoT, ffl* P y ^a*H U"</W£fcSy 
^ :y^£iv fE-£*<*>b, <J> d , <f>ehi, 

^>b = L, <frc=H, <f> d =H, <f>e = L 

{-ft* 0 tita^— aLfcc^*lc*-t-5<D 

■C, p ^^^-^ttJt9lSS4 1 8<7>£iJ;fctf>p * ^si-Vft* 
JSTt>Hk^^t5o 

[0 0 5 51 013 (C) <D#fc1»-t?ra\ fl(D^n^ 
c - c 1 k ^^fefdH t) , 

n 1 =H, n 2 = L , n 3 =H, n4 = L 
(Cft 60 ^O^. m2CO^P5/^d"-i-c 1 k&mth 

^ V^T-^ fg^.^ b> ^ c ^ d ^ 

ete. Hi 2<Z>^l^£*L5iI«9 , 
<f>b = L, <*> c =H, <f> d = L , <f>e=H 

[0 0 5 6] §1411, ffiffltfctfi{lHll»9 0ti[fflit«WA 

SBOtbf^Sr^-t-R^H^fcSo (A) , 

(B) , (C) ft. Hi 2W01 3(7) (A) , 

(b) , (o tc-ttt-t'^^-rs. 

40 [0 0 5 7] &fflfcfc«tii*SPH, *>ffifflfck« 

[0 0 5 8] 2#<7>1 ^[n]SS2 1 Att, JK7^^y 
7D ^^^fiJcr-^ , Wit p^^c-c 1 k, d — i - 
c 1 kd^CH l/^C/ji^^^NANDy- h 1 9 8 
5(? (Hi 2) T-^tliL, ^TCO^tb/^u^^a $:2^(^l3> 
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m it, j&n<r>s<juxm^n 1 1 1 n 1 2 1 

So fcttJ'^^a #<7*- h 2 2 6, 2 2 7»g^ 
ft, S6ttlil^^/*a tf*<7*- h 2 2 2, 2 2 3 fCtfc 
*S£ft, y-h 2 2 8, 2 2 9^f)/j:57 y^-IsIBi:, 

^flfnll, nl 2^)S^iiSo 

[0 0 5 9] UJ*IhI»2 1 fyyy>^7ixf^ 
ftfcfi^<J> b , <j> c , <f>d, MSrfa-KLT, 31 1 

c 1 kJ:0gliri>5» (ttffi (A) ) tt, y -f K 

2 3 6oajAtHi/^ncu m? o s^oflrtia*— & 

tr^S» (ttS (B) ) J4, y-fd— K2 3 6 t23 

-elk COffiffl^S 20^os>^d-i-c 1 k £ 9 it 
A,T-^SP$ <#« (C) ) 14, ^t-K2 3 70tH* 

[0 0 6 0] l^ot, W*igB2 IBtt, NAND^- 
h 2 3 2-2 3 5WT3-K«|g^J:^ ±SBOtt« 

(A) <D3$I4, N AN D y — h 2 3 2 , 2 3 3^, ^ 
5^lt*nll, 11 1 2tCJ^^br, m2<D?u 
d-i-clk <DtiLtt£Mb-*t&mz % TJTXSiffilfllBS- 

SE£, Sai:HU"</H:t6. BP*>, 015 (A) fca* 
i^ftSii'J-CfcSo ±.t&<DVtm (B) tb 

*(HlSS2 1 BI4, 015 (B> C0*Q< , ffiffltfct8te*« 
^*SO-*!TC££j&Lftl\ Hlc, _hfEO#f£ (C) <7> 
*#I4, Hi 5 (C) <DiQ< , NAND^ — h 2 3 4, 2 
35i\ ^-T^/flfnl 1, nl2l:^lt, f 
20^D^^d-i-c 1 k «T£ 
jS*£[s]S&2, 5 oS5ESSr«4>£-ti: Steffi fcfc»j£jHfH§- 
<f>R0, <f>RE£, SaiCHl/^/U|Cf5o 
[0 0 6 1 ] [ig*£ftJffi){H]{&] Bl6tt, ii®*Jffll[HlSS 
l oco— SB<o«j££;^-f 0SSI^^^>5o S*EfW©[slKl 
0J4, ffi«IfciMS*ft**SO— *REfcffi#LT^ NOR 
y-h43l-l-43l - aa>fciiHtfM»«#*E-l 
— *E-3 &ffi;ft-fSo 13 1 0 {C^; Lfcii 9 , S*Ef6flffl)fs 
**E-i -♦E-32tt, 3 2f$/hf«*$ix5o 

[oo6 2] j13s«j«[eiki oh:, muttmm^m^<t> 

SO, ^SEJCJ: DHU"</uojltt«»ft**E Sr*««C^ 

R0 % (frRElCJ: r> Hl^/UOSSfflfllflr-JJ-tE «: 

[0 0 6 3 ] 5i®9JfflJlHl»l 0 1 ftH 

T'I4, NAND7 , -M32-U>f^W4 3 3- 

KeSfg-g-tSO—tREICj: 9 7 ^^-{hJSS4 3 2-U4 

3 3-10«ffiS:5*»JW«cS«B$-fr5 h7^^4 3 
4-1, 4 3 6-l^tt5o h7V^^4 3 8- 
1, 4 3 9 - 114, &m<Vtt&K(nm-£\Z h =7 
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4 3 4-1, 4 3 6- 1 IZ&iXti? 
fttt^£5£-r&*lcRttbft«. 2gg-3g@0[5) 

[0 0 6 4] Affile, /*!7 — y ir y h&#v*L i/-< 
/U/Vt'*0> y-fcj, hm-§-<t>R #81*0 £ftS £ , NAND 
h 4 3 1 - 1 - 3 H U^/HC/jJ 9 , -f 

V^-*4 3 3-1-3 «Dffl*rt4T L I/^;HC/i5, 
**oT, / — K 5 a — 2ri*L l/^/Kc/i 9 , NOR V — 
10 h 4 3 1 - 1 oaj*05l3tt»J«ft#^E-l i4H l"<yMc 
y-K5a-l, Sa-Sifi^CHl/^ 

-r&sor-, *na^<o3ijs»j»fs*^E-2 , <*>e-3 wt 
^tl^/h:/^ 0 bp*>, y -1? 5/ hm-^-^Rtc^^L 

T, 3§*£$lJ®)ff-§-<f>E-l ^Hl/^/HC/^^ "5T^3i5£[Hl 
ft 2, 5ttft/hjiffi«pra^#J»SixS. 
[0 0 6 5] teffifctg*2*|gfT2ftS£, n 

^i^fta^Hl^/McftS 0 ttffitt®^mfi-^ 

4>SEri*H U"</M-ftS £ , h^^v>^^4 3 4-l^iS 
20 iib, K5 a - 1 «r3i«^^L U-^/MC^I^Ttf 

T, >f — ^ 4 3 3 - 1 OfciJ^O/— K5 a - 2 

4 3 1 - 1 Oft* *E-1I4L l^vMdfrS* y — 

K5 a-1 t 5 a -4^*|CL l"<;\s-?h Z> <DX\ NO 
R^— h 4 3 1 - 2<7>tU*^E-2 I4H ^;K:^5o * 
bT, 1SS t 28^7 yf@8W:, *«>ttlfiSr««p 
-T5 0 Mlc, ^o«offiffitt:®!{cJ:OttffiH:«^*^# 
^so^Hix-c/Kc^^^, ^^cos&^{cj: 19 , y-K5 

*e-3 ^h^/h;/^ 6 r^^ic, uMttmrnftm* 

[0 0 6 6 ] iS?(c, ttffitk«»*flr-g-*REi: *R0«CJ: 
JS»J»«*^E ^fettfl{C>>7 ht^o f^O, JilBLfcttlffi 
^ft-§-</>SEi: <f>SOI4, S2(7)^p j/^d-i-c 1 k^ 
ffltfc^*ft^-<f»REi: <i>R0t4, S20^o^d-i- 

So 

[0 0 6 7 ] ^it. ttffltt:R)B»ft-§-*SE, *so«c«* 

iiJ2*J® <i> E-32# H U^</U |C ft 5 0 - O^^T 14 , 
^y/<-i? 4 3 3-3 2(0|liA^Ll/^K NAND<7* 
— h 4 3 2 - 3 2C0tb^j^H U-^/UJC^ JixTP 

^t*»$*tSi:, NAND V — h 4 3 2 — 4 3<Dt#t)& 
L Ix^Kc^l^T^fbft, — ^ 4 3 3 _ 3 2<7>ttj 

5(7 *^HU-</Kc5l^±(f ^tlSo 
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[0 0 6 9] 

[ill ^*<7>DLLlsISS^JfflLfc-t/U7^-f 

[03] m 1 (D-sj^^^-n- K^M^'J (1) £r^-f 

[0 5] ^n^A[Hj&i ICO^^iJ (l) ^^fiT 
[06] ~7n>f=7 J*\&&\ 1<7>«J&#J (2) ^^-T0T 
[0 7] ^a^AS^l l £*IJ/BLT. ^iS^^y 

[08] SlO«I^^^p-KO«»J (2) 
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[09] pT^^Vif-c P^W)^^t@T^5o 
[01 0] "5T^iiSE[HJS&2, SOD^^f @T*fe5 6 

[0ii] Mt>'<y?T'&tfy^-mft'<vyT<F>mi& 

0T&5 O 

[012] &«H:©113^9^co{4:t8it^^cr>[i}S&0r-^ 

[013] ma&&®&9ft<Dmut£®u<DW}ft*7Fi- 

[014] i4^it«{HlK9(7>ttffllt^m^^O0^0T- 

10 $>z> 0 

[015] &«^©im^9o&fflit®m*^otb^^^ 
-rK^0-e&s o 

[0i6] Mmmm^^i o(7>[his&0t*>-5 o 
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